First principles microphysics models are essential to the design and analysis of high energy density physics experiments. Using experimental data to investigate the underlying physics is also essential, particularly when simulations and experiments are not consistent with each other. This is a difficult task, due to the large number of physical models that play a role, and due to the complex (and as a result, noisy) nature of the experiments. This results in a large number of parameters that make any inference a daunting task; it is also very important to consistently treat both experimental and prior understanding of the problem. In this paper we present a Bayesian method that includes both these effects, and allows the inference of a set of modifiers which have been constructed to give information about microphysics models from experimental data. We pay particular attention to radiation transport models. The inference takes into account a large set of experimental parameters and an estimate of the prior knowledge through a modified χ 2 function, which is minimised using an efficient genetic algorithm. Both factors play an essential role in our analysis. We find that although there is evidence of inaccuracies in off-line calculations of X ray drive intensity and Ge L shell absorption, modifications to radiation transport are unable to reconcile differences between 1D HYDRA simulations and the experiment.
Introduction

1
In recent inertial confinement fusion (ICF) experiments 2 performed at the national ignition facility (NIF) [1] , sig-3 nificant differences between radiation-hydrodynamic sim-4 ulations and experimental data have been observed [2] .
5
It is not clear whether these simulations are inaccurate, 6 or that they neglect some important physical effect. It is sential ingredient in a reliable analysis, and is often ne- has been developed specifically to allow the large number 33 of parameters to be dealt with in a consistent manner [3] .
34
In this work we focus on inferring information about ra- 
61
Achieving ignition is a challenge and so the design of 62 successful targets requires careful tuning of a large set of 63 design parameters, based on the results of simulations [6] .
64
This means that the fine details of microphysics models 65 can be very significant; nevertheless, the important as-66 pects can be understood with relatively simple one dimen-67 sional models [7] . We will discuss the important aspects 68 of microphysics models in these terms.
69
At its peak, the X ray drive on the outer surface of the 70 capsule has a brightness temperature of around 300eV.
71
The majority of the energy of this field is in photon en- In this work we consider germanium doped ablators, in In reality, the growth of 2 and 3 dimensional instabili- 
Bayesian analysis of ICF experiments
116
The relationship between physical models, which them- 
with respect to the vector of interesting parameters θ.
In the above expression, d m (θ) is the vector of simulation outputs for given interesting parameters and nominal values of the nuisance parameters, d exp is the vector of experimental data, P (θ) is the prior distribution of interesting parameters (discussed below) and the matrices α and β satisfy the equations
These matrices summarise the effect of nuisance param- 166 Equation (1) takes the form of a modified χ 2 function.
167
The first term on the right hand side is the usual χ 2 anal-168 ysis, and the second can be interpreted as a loss of infor-169 mation from the experiment due to nuisance parameters.
170
The third is a normalisation factor. lator, and the ρR product of the imploding fuel shell.
232
We consider these three data points, taken at three times 233 during rocket-like phase of the implosion, in our analysis.
234
The use of implosion velocity and ablator mass, which tively. Since the position of the minimum of equation (1) 256 is determined by the relative importance of the prior and Experimental data are shown in blue, and inference results neglecting and including prior knowledge are shown in red and black, respectively. 
Discussion and Conclusions
